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INTRODUCTION

This report presents the aerodynamic data necessary for a
complete determination of the structural flight loads on the airplane.
Included are the effects of compressibility, power and configuration changes
such as pylon tanks on, ramp deflected, flaps extended, etc. Data speci-
fically for this airplane are obtained from the results of extensive low-
and high~speed wind tunnel tests conducted by Lockheed. Additional data
as necessary are from NACA publications and other Lockheed investigations.
Many configurations were tested in the development of this
airplane. Some were made necessary by the type of test to be run; others

by design changes or by stability and/or control reguirements. In each

case, the da‘a most apolicable have been selected for presentation in this

5 report.
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GENZRAL i

The C=-130 is primarily a military cargo airplane of conven-
tional arrangement. It is powered by four propeller-driving Allison
T-56 gas turbine engines. The airplane is a high-wing design with
standard empennage. It incorporates hydraulically boosted primary con-
trols, Lockheed-Fowler flaps for landing and take-off. Loading and
unloading are accomplished by means of a ramp at the rear of the fuselage
which can be opened for airdrops. Paratroops may be dropped from I
personnel doors a- the rear of the fuselage and are protected from air
blast by means of shields immediately forward of the doors. Main landing
gear is contained in fairingson each side of the fuselage.

Basic data anolicable to the airplaneand describing its geo=

metiric characteristics are presented on the following paces. A dimen-

sioned three-view drawing of the airplans is presented in Figz. 1.
Physical parameters necessary to the purpose of this report are sum-ar- ;
ized in Tabtle I, along wit™ those items of perfornance which affect |
structural flight loads determination. In Fig. 2 are presented curvss ?
snowing military and normal rat:d power available at all speeds for

several altitudes. Fig. 3 presents curves which summarize design speeds

at all altitudes in level flight and dive.
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TABLE I

BASIC DATA

Wing
Area, S

Span, b
Mean Aerodynamic Chord, ¢
Aspect Ratio, A
Taper Ratio, A
Dinhedral, I"  (Outer Panel)
Incidence
Root,_ir
Tip, it
Geometric Twist
Airfoil Sections
Root
Tip
Chords,
Root to W.S. 220
Tip (7.S. 792)
Straight Element, 184 ¢
Location of .25 T
Aileron (Each Side)
Area, Sy

Mean Chord, Ea

17Lh.6 sq.ft.
132.6 ft.
16L.5 in.
12.09
«52

2,50°

3.0°
OO

-3.00

NACA é4A-313

NACA €hA-L12

192 in.
100 in.
F.S. 517

F.S. 528.51

5.0 s3.ft.

33,5 in.,

Deflection Linits, §, +15°,-250

FORM 3767 B
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LOCKHEED AIRCRAFT CORPORATION REPORT 9062
Tab Area, Sat 2,9 sq.ft. ‘ )
Tab Mean Chord, Eat 6.5 in.
Tab Deflection Limi ts,Sat + 20°
Wing Flaps (Each Side)
Type Lockheed-Fowler
Area, S¢ - 1710 sq.ft.
Mean Chord
Qutboard Flap k9.5 in.
Center Section Flap 57.5 in.
Yaximum Deflection, XF 36°
Horizontal Tail
Area, Sy L95.6 sq.ft.
. Span, by 52.7 ft.
Mean Chord, Et 122. in.
Aspect Ratio, Ay 5.59
Taper Ratio, At 37k
Airfoil Section Inverted NACA 21012
Chords
Root (Sta. 0) 166 in.
Tip (Sta. 313) 62 in. |
Straight Element, 70% chord F.S. 1107.0 E
Location of .25 ¢ F.S. 1052.1
Stabilizer incidence, i -1.75°
Tail Length, 1, (.25 T to .25 cy) 523.6 in.
£ Tail Volume, Vi .903 f
s F

FORM S7C7T B
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Elevator

Area, Se
Mean Chord, ¢,
Deflection Limits, §,
Tab Area, Set

Tab Mean Chord, Eet

Tab Deflection Limits,get

Vertical Tail

\llw

¢

Area, S,
Span, by
Aspect Ratio, A,
Yean Chord, Ev
Taper Ratio, 7\v
Airfoil Section
Chords

Root

Tipn
Straicht Element, 75% Chord
Lecazion of .25 e,

Tail Volume, V,

Rudder

Area, Sp
¥Yean Chord, Er
Deflection Limits, S,

Tab Area, Srt

11h.9 sq.ft.

33.5 in.

+15°,-40°

15.3 sq.ft.

11.0 in.

+30°

300.0 sg.ft.

23.3 ft.

NATA 6L A-015

250, in.

7L, in.
F.S5. 1128.5
F.5. 1033.%

.0552

75.0 sg.ft.

ii4.5 in.

+35.°

5.0 sg.ft.

o
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LOCKHEED AIRCRAFT CORPORATION

Tab Mean Chord, Ert 10.0 in.
Tab Deflection Limits, Srt (for trim) 4259
Maxinum Lift Coefficients
Clean Airplane 1.60
Take-off Flaps 2.70
Landing Flaps 2.60
Minimum Lift Coefficients
-1.0

Clean Airplane

Design Weirhts and Load Factors

YC=-130
Desisn Gross Weight 110,500 1bs.
Max. Load Factors, V £ Ty +3.0,-1.0
+2.5,-0.75

Hax. Load Factors at VD

Max. Take-Off feight 127,200 1bs.

¥ax. Lecad Factors 2.2

99000#

Design Landing Weight
1) 107508 1bs.

¥ax. Alt. Land. Wt. (8 ft/sec. sink speed)

C-130A
108,000 1bs. ?

Design Gross Weight

Max. Load Factors, V<V, +3.0,-1.0

Max. Load Factors at ¥y +2.5,=2.75

Yax. Take-Off Weight 124,200 1ts.

2.0
96004
105,000 1bs.

Max. Load Factors

Design Landing Weight

YMax. Alt. Landing Wt.

n‘?jﬂll’- 3

Yy

(8 ft/sec. sinking speed)

FORM 37878




Pa

ce

8

LOCKHEED AIRCRAFT CORPORATION

REPORT 9062

Desicn Velocities (Sea Level)

Landing Flap Rxtension
Take-Cff Flap Extension
Landing Gear Door Cpening
Cargo Door Opening

Level Flight

Dive

Landing Flap Extension
Take~Cff Flap Bxtension
Landing Gesr Door Opening
Cargo Door Opening

Level Flight

Dive

"

Knots
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Yawing Moment, N (Cn)
Angle of Yaw, \lf

Rolling Moment, L (Cl)
Elevator Angle, Se

Rudder Angle, 51-

Aileron Angle, S a

LOCKHEED AIRCRAFT CORPORATION REPORT 9062
TABLE II
AERODYNAMIC SIGN CONVENTIONS
Ttem: Pasitive When:
Lift, L (Cp) Up
Drag, D (Cp) Aft
Thrust, T (CA'=%§) Forward
Pitching Moment, ¥ (Cp) Nose Up
Angle of Attack, Nose Up
Side Force, Y (Cy) Right

Nose Rizht

Mose Right

Right Wing Down
Trajiling Edge Down
Trailing Edge Left

Trailing Edge Down
g g

FORM 3767 B
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LONGITUDINAL AERODYNAMIC CHARACTERISTICS

Aerodynamic data in pitch for the airplane and the airplane
build-up are obtained principally from the low-and-high-speed wind
tunnel tests of refs. 1, 2 and 3. Data on individual components not
tested by Lockheed are obtained largely from publications of the NACA,
specific references being noted as used. The airplane is conventional
in all geometric and aerodynamic respects, presenting no unusual
problems not capable of solution by staxdard methods.

AIRFOIL SECTION DATA

Airfoil section data for all lifting surfaces, together witn

effects of deflection of flaps or control surfaces are presented in
figs. L through 11. These data are obtained from NACA publicaticns,
refs. 8, 9, 11-13, 15-21 and unpublished te:sts of the Lockheed XP2V-l.

ATRPIANE LIFT CHARACTERTSTICS

Low Speed. == Low speed 1lift characteristics for the airplane
build-up are presented in figs. 12 and 13. These data are determined
directly from the low speed wind tunnel tests, corrected for Reynold's

No. effects.

Power Effects. -- Effects of power on the 1lift characteris-

tics of the airplane with and without horizontal tail are given in
figs. 15 through 19. These data are determined by interpoiation and
extragolation from low speed wind tunnel tests. It will be noted that
both lift curve slope and maximum attainable 1ift coefficient are in-

creased with increasing power coefficient. The manner of obtaining

FORM 3787 B
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power effects is discussed in the section on pitching moment character-
istics below.

Mach Effects, -- Effects of compressibility on airplane
build-up 1lift characteristics are shown in fig. 1. High speed wind
tunnel tests show that all configurations which include the wing have
a 1lift curve slope variation with Mach No. which is identical on a
percentage basis, and that the incremental change in zero lift angle
of attack is the same. Thus, these two simple curves are sufficient
to descrive the Mach effecus on lift. These curves apply only to
power-off cases; power effects should be ascertained from the low spead
curves and added unchanged.

AIRPLANE DRAG CHARACTZRISTICS

Low Speeds ~= Drag characteristics for the airplane build-
up are presented in figs. 20 and 21. These data are determined from
the low speed wind tunnel tests, corrected for effects of Reynold's
No. on 1lift.

Mach Effects. -- Effacts of compressibility on the drag

of the airplane in four stages of build-up are shown in figs. 22 and 23.
Data are presented in the form of drag coefficient increments at several
values of lift coefficient, to be added to low speed drag. These curves
are obtained from an analysis of the low and high speed wind tunnel data.

AIRPLANE PITCHING MOMENT CHARACTERISTICS

Low Speed. ~- Pitching moment characteristics for the air-
plane build-up are presented in figs. 28, 25 and 26. It is noted that

the addition of the vertical tail to the wing - fuselage combination adds

FORM 5767 B
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an appreciable and approximately constant, nose-~down ir-rement which
will contribute to fuselage bending in the same manner as horizontal
tail load. Additional configirations tested, for which no data are
presented, include pylon tanks on and cargo doors in various positions.
In testing with the complete airplane, addition of the pylon tanks
caused a nose-down trim shift of ACy = -.016 while opening the upper
cargo door caused a nose-up trim shift of ACy = +.01 and the lower,
or ramp door caused a similar shift of approximately'ACm = +,0015 per
dezree of door opening.

Mach Effects. ~- Pitching moment cocefficient curves are
plotted for several Mach Numbers for each of several configurations in
the airplane build-up, and presented in figs. 27 through 31.

Power Effects. =~ Wind tunnel tests with power were made at

very low tunnel sveeds to enable attainment of large power coefficients
with the model motors used. Due to the very low Reynold's Numbers of
such tests, the absolute magnitude of the results are not deemed to be
as trustworthy as those run at hicher speeds. The incremental effects
die to power are considered to be entirely reliable, and are used by
adding them to proper basic power-off test results from normal tunnel
speed runs. This procedure has teen followed in the analysis of all
porer-on data presented herein.

Effects of power-on aiwmplane pitching moment characteristics
with and without horizontal tail and for various flap settings are
presentad in figs. 32 through 36. It will be noted that the effects of

power are destabilizing for both configurations and all flap settings.

FORM S787 82
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These power effects are absolute in valuve with respect to speed; to
determine pitching moment at high speeds, the power-off value should
first be ascertained for tte proper Mach No. and an increment due to

power ottained from these low speed curves to be added.

ELEVATOR CHARACTERISTICS

Elevator effectiveness is given in fige. 37, showing change
in airplane pitching moment at constant 1ift coefficient. Valuves are
presented for several 1ift coefficlents and for flaps retracted
and extended., Effects of Mach No. on elevator effectivencss are given
in fig. 38.

Elevator hinge moment data are presented in figs. 3% and
4O for flaps extended and retracted. YValues are given in each case
for airplane an;les.of attack of zero and six degrees. From elevazor
floating characteristics, it has been ascertained that hinge moment for
angles of attack greater than six degrees ig the same as 2t s5ix degrees;
all variation of hinge moment wilth angle of attack is for angles less
than six degrees, as noted on the figures, for all flar positions.
Characteristics of the conirol and boost system are snown in figs. 77,
78 and 79, including a plot of thz variation of pilot force with eleva-

tor hinze moment.

FORM 8767 3
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LOCKHEED AIRCRAFT CORPORATION REPORT 9062

DIRECTIONAL AERODYNAMIC CHARACTERISTICS

Directional aerodynamic characteristics for the airplane and

airplane build-up are obtained . incipally from the test results of

refs. 1, 2 and 3. Where data from any other souwrce is used, proper

reference is made in the test.

SIDE FORCE CHARACTERISTICS

Variations of side force coefficient with yaw angle for the ‘

airplane build-up for low speeds is given in fiz. 4l. From many test

DT —— A LG O
R NP o IR L e @ Rk L

results it has been ascertained that airplane less tail side {orce

" i
T Bl

characteristics de not change appreciably with increasing Mach No., tut

that thz force on thz vertical tail varies according 4o the Prandtl-Glauert
relation. Effect of compressibility on airplane side force and verticzl ;
tail normal force mas been determined on this basis, and is presented in

fig. L7. Effects of power on airplane side force with and without the

. Y

5 vertical tail are zisen in fiz. L2 as obtained from wind tunnel test re-
E sults. As with other power effects, these are not subject to compressi- i
AE bility correction but should be added as increments to corrected power-off !
- values. The manner of determining power effects from tunnel test is
é discussed in the section on pitching moment characteristics on pZ 1l o

E YAFING MOMSNT CHARACTERISTICS

e The variation of yawing moment coefficient with yaw angle for
the airplane build-up is ziven in fig. LL for low speeds. These curves
are applicable to 211 flap settings. As is the case with side force,

e“fects of comnressibility are confined to the contribution of ths vertical

FORM 3787 8
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LOCKHEED AIRCRAFT CORPORATION REPORT 9062

tail, and the effects of Mach Number on airplane directional stability,
porer-off, presented in fig. L7 are determined on that basis. Power
effects for flaps retracted and extended are presented in figs. LS and L6
to te used as increments apolied to data corrected for compressibility.
See the discussion of power effects on pitching moment characteristics,
pee }lh; for the manner of obtal ning all power effects.

RUDDER CHARACTERISTICS

Rudder effectiveness, including tabs, is presented in fig. L8
for all flay settinss. Rudder hinge moment coefficient characteristics
are shown in fig. L9, inéluding trim tab effects. The values for
zero yaw angle are obtained directly.from wind tunnel tests, while effects
of yaw angle are inferred from rudder floating characteristics observed
in the tunnel and compari syn with other similar surfaces. For the range
of Mach Numbers in which critical design air loads will be produced,
there are no changes in any of the aerodynamic charscteristics of the
rudder. The characteristics of the rudder control and boost system are
shown in figs. 80 through 83, including a plot of the variation of

rudder pedal force with rudder hinge moment.
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LOCKHEED AIRCRAFT CORPORATION REPORT 904

Characteristics of the aileron control and bocst system are
given in figs. 8L, £S5 and €4, In figs €7 and 8% are shown plots of
pilot force and aileron hinge moment versus wheel ansle for several
speeds, showin-s the effects of the boost ratio and bosst cut-off and

the relationship between pilot force and aileron hinge mcment.
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LOCKHEED AIRCRAFT CORPORATION REPORT 9062

CHORDWISE PRESSURE DISTRIBUTIOHS

All chordwise pressure distributions except that over the
wing with Fowler flaps extended have bezn determined from the methods
and data of refs. 8, 10 and 24. The curves for the wing section with
Fowler flaps extended are cbtained from unpublished wind tunnel test
data on the Lockheed XP2V~1 and from flight test prezssure measurenmentis
on the Lockheed Constellation airplane.

WiNG

Chordwise pressure distributions are presented for upper and
lower surfaces at several lift coefficients for the irboard wing air-
foil section, for a typical section in the outboard panel and for the
wing tip secti»n in figs. 55, 56, 58, 59 and 61. In addition, net unit
and basic pressure distributions are shown for the inboard and typical
outboard sections in figs. 57 and 0. The pressure distribution over
tne wing airfoll cection ahead of the extended Fowler flap is presented
in fig. 63, Flap load coefficients are shown in fig. 72 ard discussad
on page 83,

Net pressure di stribution increment due to deflection of the
aileron is given in fig. 62, determined from the data of ref. 25, using
the sec*ion pitching moment data of fig. 1l.

EMPENNAGE

The horizontal tail surface embodles an inverted NACA 23012 zir-
foil section. Chordwise precsure distributions are presented in figs. €k,

€5 and 66 for th: inverted airfoil (the normally lower surface now becoming
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the upper, and vice versa), for both surface pressures and the net unit
and basic distributicns. Fig. 67 shows the added net distribution due

to elevator deflection. If necessary to determine local surface pressures
with elevator deflected, this net distribution may be considered to apply
approximately half to each surface. Figures 68 and 69 show the pressure
distributions for the vertical tail and the added net contribution due

to deflection of the rudder.
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MISCELLANEOUS ATR LOADS

CARGO DOOR

Hinge momant coefficients for both upper and lower cargo doors
are shown in fig. 70 for several different positions of each door. These
data were obtained from wind tunnel tests reported in ref, 1.

FOJLER FLAP LOAD COEFFICIENTS

Flap normal and chord force coefficients are presented in
fig. 71. These dava are determined from extensive two-dimensional
wind tunnel tests conducted by Lockheed and summarized in ref. £.
The curves are presen-ed as total force coefficzients,alihouzh they

are developed frcm pressure distribution measursments and are, there-

b4
(V]
o]
o
A3
[
[44]
(¢}
cr
),.J
0
It
2]
o
]
}
1)
'.‘
2]
'J»
1)
o3
ot
0n
*

Two curves of chord force coelficient are

by

oresented inasmuch as the tests revealed either might be astained, owing

larzely to zap and condition of tne under surface of thes wing exnosed

)

by extension o ths flap. Wing chordwise pressure distributions with

'

the flans extended arz presenzel in fig. 63.

TXATIIW AR T

Do L34 AU

(]

o TR T AT ITLTIMTAN
PRESSJRE DISTRIRUTION

Uprer and lower centerline pressures for two airglane angles
of atiack are presented in 7ig. 72. These curves are estimated from
wind tunnel test data on the nacelle of a Lockheed XP-58 airplane,
reported in ref. 2L.

PYLON TANK AND STRIT

Aerodynamic cnaracteristics of the pylon tark are presented

(X0

n fig. 73, These data are estimated from test data of ref. 1l on an
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isolated body of similar geometry, with the angles of attack modified
to account for the effects of wing uvpwash. Pylon tank strut aerodynamic ;
properties are determined from simrie theory, considering it as a swept~
forward wing of low aspect ratio with the airplane wing acting as an
end-plate and the pylon tank bteing a partially effective end-plate,
Strut characteristics are shown in fig. 7h.

PROPELIER SIDE LOADS

Propeller loads may bte determined from the Hamilion Standard

equation for propeiler side force: H

F 0256 [ ..
D = AF
o q( L 25 o |

where

[ -

D = propslier diameter, 15 ft.;

—— ———y &

AF = proveller activity factor, 150;

pet

blade

in

y 33

/(3 75 = propeller biade angle at .75 radius, fig. 75.
* 1

Substituting the known values in the foregoing zives:
o] ¢ 3 (o] *
F=1.588 £ g sin (/5‘7ﬂﬂ + 12°) L

o>

I4
The 1oads in pitch are computed for an angle of attack, oC , correczed

¥

for upwvash induced by the presence of the wing such that

oc’ = 1.32 [oc . o.7°]

FRL
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/
For propeller loads in yaw, CC =.4f.

PARATROOPER SHIELD DONRS

Paratroorer shield door normal force coefficient variation
with door position is presented in fig. 76. A range of values is
given to allow for effects of airplane yaw. The curves are estimated
from wind tunnel test data on various airplane fuselage dive fiaps,
principally those of the Lockheed P-80 reported in ref. 5.

NOSE LANDING GEAR DOORS

The nose gear doors include three panels which, when closed,
form part of the fuselage contour. The forward deor is rectangular
in shape and is hinged along its forward edge so that; in its extended
position, it is similar te a fuselaze dive~flap. The rear doors are
also rectansular in shape and are arranged symmetrically on either side
of the airplane centerline. EZach of these doors operates from a linkage
which, in opening, a2llows it to drop down from the fuselaze a short
distance, enouzn to clear and then to move sideways along the fuselase
cortoar to clear the wheel well. 1In ths closed position, the forward
door is sibject to fuselage pressure distribution, estimated to vary
between limits of A%E = 0.2 to + 0.1, accounting for angle of
attack variations, When fully open, the forward door is subject to an

airload equivalent to a pressure coefficient

of 5%9 = 1.2 tending to

close it. During extension, the loads are assumed to vary linearly

between the foregeing values. The external face of the rear doors are

subject to a pressure coefficient of éEE = «0.2 to O in any position.
q

In addition, a ram pressure coefficient of Ap . 0.5 exists between
q

the side of the fuselage and the inner face of the panel.
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MAIN LANDING GEAR DOORS

Air load coefficients for the main gear doors are presented

in fig. 77. These data are determined from a survey of past design

practice and wind tunnel and flight test results on bomb bay and landing

gear doors of several Lockheed airplanes. -
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CONTROL SYSTIM CHARACTZATSTICS

-

All three primary controls are actuated with the aid of
hydraulic boosters. In eazh system, motion of the pilot's control
is transmitted throuzh suitable linkaces to an arm which operaies
the booster valve, When this valve is bottomed, which reguir
enly a small fraciion of an inch of control movement, further moiion
is transmittad to tha control surface, with the pilot's effaord

mazrified Y- the action of the boost crlinder. Cn thz profeirse

- < 3 -' 4 . oo
airzlane, provision has heen incarporataed in tne desi;n for
+ ' K ol ~ i r [ D
Le boost ratio. Contrcl srstew characitarisiics bhased on nominel
gl - - S s > .oy - r wew 2
sottinges are orzcentad in the follwwing vages and curves; final

~y S - & &~ de o b + At v e T - A o TER S
evbing Do both nrotoiyoe and produciion alrplanes will wez de-erninsd
ey - P2 . L ) - me [3¥ ] o P - -2 b oo
during flight testing. The effect of changing boost razis will, fer

ne pilst's control and the control surface remain unchanzed an

- A s . :
Tha Tollewing data simmarize the design requiremsnts of the control

The neainal Lessh ratio averages annroxi-ately 35:1, as

showa ia Fig. 72, and with the variable fezture of the nroiat
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the

1]

xac

sup

ntizned absve, can be adjusted to any value betwsen 27:1 and €92:1.

= 5 the mechanical deszign of the system. the boosit ratin and
other characteristics vary somewhat with conbtrol surflacc positicrn;

values of each are givo in Figs. 7€ and 79. The hydraulic

ctr

ply to the crlinders has been made adeqnate to permit elevator

movenent rates of L0 degrees per second al one-third of the design

hin-

e moment fer shori intaervals and 10 £41l cyeles per minute
continuous movament av apsroxdmately cone-halfl of boester canacivy,
The {oregiing ralaticnsning have Loon crssszolotied in

C %o shiaw the variation of pilot effort witn elevater hinge
ent for seversal elsvator angles. This »lot illusirates the

vy
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and

As with the elavator, the machanical advantarzz ol the rudder

P 3 3 - - -ge, I 4 - 3.
em is deternined from the ra2lazisn bebtween the Jdezired radisr
£
h Py ] . 3 . et E R 3 H Y -
al leageh and travel and the rojuiresd rudder dellactiion. Hinge
s P Y .r 3 I M . 4 .3 b LN
% output capaciiy reguired has neen determined no b critiesl

the case of an engine failure ab take-of
full rudder haz been set, which allows sulliciens margi

thic ~ase and whi-h determines thz design o

e,
o
)
0
o
()
(@]
Pt
cr
4]
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o
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g
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10T

linka.

W
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the rudder. Hazimum pilod

cr
W
u
’
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s
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fo%
=
3
!
or
3
R
o o
»
4]

o1tpus 17 anproximately 120 lbs. which, with the oiher factors, zebs
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O
(&
[0
no

it

Wi

the boost ratio. The nomiral bosst ratio, based on the foregoing, averages

A

roximnately

e

ap

"3

2:1 and, on the prototype, can be adjusted to any value

between 26:1 and 78:1 as explaired above. This system provides adequa:ze
control at low speeds, with vertical tall loads within reasonable limits.
At small rudder angles, the system provides over 4,000 ft.-1lbs. of hinge
moment capacity which, coupled with the hinge moment ccefficient and air-
plane stability characteristics, results in more than sufficient control
and unduly large design vertical tail loads in high speed flight. These
loads exceed 120 1bs, per sg. fi. of surface, as compared to less than

87 on comparable airplanes. It was asceriained that the penaliies ascscci-

jo ¥
17
jo 5

ated wiih the foregoing could be avol oy reducing the hinge mcoment ocut-

put of the becost cylinders for al

J

all flizht with flaps extended in any amount, the systen is as descrived
above while, with Iflaps resiractsd, pressure to the bocst grliinder is reduced :

nased - tne nomiral boest ratio serzinz, of the severzl parameters discussad

- [ -~ QY 4 - 3 jz7 ©

been crossplonied In fig. T4 to show the variation of rudder nedal force

- . ~ P o 3 " - Iam-
with rudder hinge momeznt. The effect of the dual outpat systewm, dependent

H
!
I

ent that pilot effort beyond that for boost limit produces only negligible

effects. The hydrauvlic supply to the boosi c¢ylinders has heen made acdeguale
Lo permit rudder movement ratess of L0 degrees per secord under one-half of

: . - ; . . -
the desizn hinge moment for snort intervals and, for conuinious novemens,

12 full cycles »er minute at azproximately one-nalf of Zdesisn hinge =mcmens,
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peak ai the tab hinge line. Tab

™S

are plotted in Fig. 30.
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1. IAL 201 =~ Low Speed ¥ind Tunnel Tests of a 1/15-Scale Model of
the YC-130 Airplane.

2. LAL 205 - High Speed Wind Tunnel Tests of a 1/15-Scale Model of
the XC-130 Airplane.

3. ILAL 216 =~ High Speed Wind Tunnel Tests of a 1/15-Scale lModel of
the 082 Airplane (XC-130).

L. LAL 35 - Wind Tunnel Tests of a 20tn Scale Powered Model of the
Lockheed C-£9 Airplane.

5. LAL 140 =~ Wind Tunnel Tests of 1/6-Scale XF-90 Hodel.

6. LR 2576 = Aerodynamic Structural Data Handbook.

7. LR L4710 = Aerodynamic Handbooke

NACA Publications

8. TR 629 - Pressure Distribution over Airfoils with Fowler Flaps,
by Carl J. Venzinger ard Falter B. Anderson.
9. TR 824 - Summary of Airfoil Data by Ira H. Abbott, Alberi E.
Von Doenhoff, and Louis S. Stivers, Jr.
10. TR 848 - Summary of Lateral - Control Research, by Thomas A. Toll.
11. TR 903 - Theoretical and Experimental Data for a Number of 6A-

Series Airfoil Sections, by Laurence K. Loftin, Jr.
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TN 419 - Wind Tunnel Tests of the Fowler Variable - Area Wing,
by Fred E. Weick and Robert C. Platt.

™ 765 - Wind Tunnel Investigation of Two Airfoils with 25-
Percent~éhord Gwinn and Plain Flaps, by Milton
B. Ames, Jr,

™ 1194 -~ Force and Pressure Distribution Measurements on Eight

Fuselages, by G. Lange.
R L7C05a - Tuft Studies of the Flow Over a Wing at Four Angles of
Sweep, by Gerald Hiesser (J.ockheed RM 200).
Rf A8Bl1l - Wind Tunpel Investigation of Horizontal Tails.
II - Unswept and 35% Swept-Back Plan Forms of Aspect
Ratio L.5, by Jules B. Dods, Jr. (Lockheed RY 290).
RM ABH30 =~ Wind Tunnel Investigation of Horizontal Tails.
IIT - Unswept and 35° Swept-Rack Plan Foras of Aspect
Ratio 6, by Jules B. Dods, Jr. (Lockheed A L01).
RY A51C12a- Influence of Airfoil Trailing-Edge Angle and Trailing-
Edgé Thickness Variation on the Effectiveness of a
Plain Flap at High Subsonic Mach Numbérs, by Albert H.
Hemenover and Donald J. Graham (Lockheed RM 638).
AR - Wind Tunnnel Investigation of Control-Surface
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